loss of pancreatic beta cells [2] . They are known as the insulin-producing cells of the body, when their numbers have decreased below a threshold level, the ability of the body to regulate blood glucose levels, and diabetes results. Despite T1D comprises only a small percentage (5-15%) of the total cases of diabetes, it is found that around the world, about 33 million people have Diabetes mellitus type 1 (T1D) is a multifactorial autoimmune disease characterized by complete destruction of pancreatic beta cells and loss of insulin production, caused by multiple genetic and environmental influences [1] . A number of antibodies are detected in persons with T1D which are believed to cause a specific this disease [3] . Besides, the incidence of T1D is increasing by 3-5% per year, may be attributed to unidentified environmental factors [4] [5] . Physical fitness is defined as the ability to perform daily activities willingly and actively. The World Health Organization (WHO) describes the term as social, mental and physical well-being. Physical fitness consists of components of sports as well as those of health. Health related physical fitness involves cardiopulmonary fitness, muscle endurance, strength, flexibility and body composition [6] . Different field test batteries on physical fitness have been developed that assess different physical fitness parameters [7] . One of these tests is the Eurofit test battery [8] . The Eurofit test battery is designed by the Committee for the Development of Sport of the Council of Europe to evaluate health related fitness of individuals, communities and population samples [8] . The EUROFIT Test Battery is composed of simple and relatively inexpensive tests which can be administered by health team members either as part of or in addition to the regular school physical education program. It can also be used in sports clubs or in sports medical centers [9] . Children's fitness requires special emphasis in order to design the appropriate physical therapy program in the best way possible and also to attempt to modify more fundamentally the physical activity component of the lifestyle of the child with type 1 diabetes. To achieve this, a strong need to change attitudes in society and to alert those responsible for the education, condition and life style of children. Hard facts concerning the levels of fitness in children are essential to such action. These facts are not available. Very few measures have been made in most countries of the fitness of children, and usually those measures have been made on selected groups [9] . The aim of this study was to evaluate physical fitness in children with type 1 diabetes by use of the EUROFIT test battery and also to see how effective this battery may be in the evaluation of diabetic children. This is expected to constitute the basis for the preparation of individual exercise programs.
METHODOLOGY
Subjects: Thirty male children with type 1 diabetes were recruited from out patient's clinic of Pediatrics in Zagazig university hospital. Thirty aged-matched healthy volunteers serve as a control group. The study had local research and ethics committee approval and all subjects, parents gave written consent. Inclusive criteria: All subjects were ambulant without assistance and with history of type 1 diabetes, HbA1c was between 7 and 10, The age of participants ranged from 12 to 17 years old, Duration of diabetes not less than 5 years, Subjects did not participate in regular exercise/ diet programs for the preceding 6 months. Exclusion criteria: Subjects with a history or clinical evidence of orthopedic, neurological or cardiopulmonary disorders were excluded. Procedure and measures: The closest hemoglobin A1c (HbA1c) obtained in the routine care was used to assess long-term metabolic control of the patients. The physical fitness of the patients, including body composition, cardiopulmonary fitness, motor and musculoskeletal system fitness was evaluated using the EUROFIT Test Battery. In order to assess body composition, height, body weight, body mass index (BMI), skin fold thickness, and percentage of body fat (PBF) were measured. Body mass index was calculated as body weight in kg divided by the square of height in meters (kg/ m 2 ). For the skin fold thickness measurements, Calipers with 0.2 mm spaces were used and the measurements have been applied on the right side of the body. Measurement sites used were triceps and calf skin folds Calculation of the PBF using the sum of the folds using specific equation. Equation to estimate percent body fat of children and youths from the sum of triceps and calf skin folds is as % body fat = (0.735 * sum of skin folds)+1.0 [10] . The 6-min walking test was used to determine cardiopulmonary fitness, at the end of the test the distance walked was recorded. A special formula: Mean Peak VO2 (ml / kg /min)= 4.948+ 0.023*Mean 6 MWD (meters)was used to determine VO2max (ml/kg/min) . [11] .
To evaluate musculoskeletal fitness, the vertical jump test, the grip strength test, and sidebendingof the trunk were used. The vertical jump test was used in order to measure lower extremity muscle strength. The subject jumped as high as possible at a 20-cm distance from the wall and the distance jumped was measured.
Grip strength was measured with dynamometer once with each elbow in flexion and once with each elbow in extension. Each measurement was repeated twice and the higher score was recorded.
For the side-bending tests, the patients stood upright against a wall on two parallel lines at right angles to the wall and 15 cm apart. The patients held their arms straight against the sides of their body. The position of the middle finger on eachside was marked with a horizontal line on the lateral thigh. The subject was then asked to bend sideways as far as possible while maintaining contact between the back and the wall. The distance between the first and last position of the middle finger was recorded. The Flamingo balance test used to measure static balance. To administer the flamingo test, the subject was asked to stand on the wooden beam (50 cm long, 5 cm high, 3 cm wide) with shoes removed on the tested leg and bend the free leg at the knee, and the foot of this leg was held close to the buttocks with both hands on the iliac crests, standing like a Flamingo. Participants were instructed to maintain this position as long as they can. Stopwatch was used to note each time the person loses balance either by falling off the beam or letting go of the foot being held or hands removed off the body. Tests were practiced with eyes open without shoes for both the right and left leg [12] .
Statistics:
Descriptive characteristics (mean and SD) were performed for all parameters. Analysis was performed with SPSS 19.0. Parametric analysis using the independent-sample T-test was used to determine the significance of the outcome measurements between the two groups. Comparisons were considered significant at a P value of 0.05 or less.
General Characteristics of both groups: There were no significant differences between groups in age, weight and height (Table 1) . 
RESULTS

Comparison of the body composition values:
There were no significant differences concerning body mass index (BMI), percent of body fat (PBF), triceps and calf skin fold thickness between diabetic and control groups ( Table 2 ). Comparison of physical fitness: There were statistical significant differences concerning the eurofit physical fitness test results between the diabetic and control groups (Table 3) . Values: mean±SD, R: right, L:left, *:Sig (P < .05), **Numbers of steps down from the beam losing the balance.
In the present study, we investigated the muscloskeletal and cardiorespiratory fitness of male children and adolescents with type 1 diabetes using the standardized Eurofit test 6MWT for estimating VO2 max, which has important implications for those seeking a noninvasive and simple-to-use determinant of maximal aerobic power. This is also in agreement with the study [18] which concluded that the distance ambulated during a 6'WT can predict VO2 max in patients with end-stage lung disease. The addition of several patient characteristics can increase the ability to predict VO2 max and account for more of the variability. Such information is valuable when assessing patient response to therapeutic intervention if respiratory gas analysis is unavailable or impractical. In our study there was lower VO2 max in diabetic youth than healthy peers which suggest the importance of the use of aerobic exercises in the treatment and care of type 1 diabetes. Peripheral neuropathy and axonal loss in diabetic patients cause atrophy and reduced muscle strength, especially in ankle dorsi-flexion and plantar-flexion, knee flexion and extension [19] . Andersan et al. [20] evaluated muscle strength in tibialis anterior and quadriceps femoris of 34 Type 2 and 19 Type 1 diabetic patients using the isokinetic dynamometer. They reported that there was a significant reduction in muscle strength of tibialis anterior and quadriceps femoris and attributed this to axonal loss. In another study in which wrist extension and flexion strength were evaluated in addition to lower extremity strength, values were reported to be lower in 56 individuals with Type 1 diabetes with duration over 20 years [21] . In our study, the results of the vertical jump test were relatively lower in the diabetic youth. Henten et al. [22] . assessed the muscle strength of 553 male and 629 female subjects using the JAMAR dynometer and suggested that male patients have higher values than females. On comparing handgrip test results we found that the diabetic youth had lower values than control subjects. Flexibility is an important component of physical fitness. Our diabetic subjects had lower test values than healthy peers for the sidebending test, suggesting that flexibility in these patients is also impaired In conclusion, both musculoskeletal and cardiobattery and compared the results with age matched control groups. Boys with type 1 diabetes showed poorer physical fitness levels in several tests than their non-diabetic peers. Previous studies assessed the physical fitness in children with type 1 diabetes. These studies investigated the cardiorespiratory fitness comparing results with non-diabetic children. All investigations observed reduced cardiorespiratory performance in children and adolescents with diabetes [13, 14] . However, this is the first study, in which parallel assessments of Muscloskeletal , body composition and cardiorespiratory function were carried out in male children with type 1 diabetes using the Eurofit test battery. These tests are standardized and widely used methods of estimating the physical fitness of children and adolescents The reason why children and adolescents with diabetes showed impaired musckloskeletal and cardiovascular on various tests is not clear. It has been suggested that lower physical activity or physiological changes resulting from the pathology of diabetes itself could result in reduced fitness in children with diabetes [13] . It is suggested that children with diabetes, because of the fear of hypoglycemia as a consequence of exercise, participate less intensively [14] . In sport activities, have less daily physical activity, and may have less skill to perform such tests than non-diabetic peers [15] . Further possibilities are that early complications of diabetes as diabetic myopathy may contribute to reduced physical fitness achievements. Cardiovascular autonomic dysfunction also interfered with testing results [16] . Microangiopathic vascular lesions and peripheral neuropathy may lead to disturbed muscle innervations and an impairment of motor performance [17] .
In the present study we evaluated the maximum aerobic capacity by using 6 min walking test which agreed with the study (11) that concluded that 6MWT is of moderate-to-vigorous intensity, and may be useful in the classification of aerobic fitness, which is associated with health outcomes. Inclusion of further patient characteristics greatly increases the predictive value of the respiratory fitness are impaired in youths with type 1 diabetes. Regular and parallel assessments of motor and cardiorespiratory functions by the Eurofit battery tests may help to identify the individual needs of special exercise activities that contribute to better physical condition and metabolic control of children and adolescents with type 1 diabetes. However, further studies are necessary to explain the mechanisms by which diabetes leads to reduced fitness and to examine the effect of lifestyle intervention on the feasibility of improving cardiovascular fitness.
